EV257330132US 

Client's ref.: AU91061 

File: 0632-8333US/final/Hawdong/client 

TITLE 

DIRECT BACKLIGHT MODULE 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a direct backlight module, 
and in particular to a direct backlight module supporting the 
diffuser and illumination tubes simultaneously to overcome 
bending of the diffuser and illumination tubes due to thermal 
expansion and contraction and insufficient rigidity thereof. 

Description of the Related Art 

Fig. 1 is a cross section showing a conventional direct 
backlight module 1. The conventional direct backlight module 
1 includes a diffuser 11, a reflecting plate 12, a prism 17, a 
diffusing plate 18, two supports 13 and a plurality of 
illumination tubes 14 . The reflecting plate 12 is disposed under 
the diffuser 11. The prism 17 is disposed on the diffuser 11. 
The diffusing plate 18 is disposed on the prism 17. The supports 
13 are disposed on the reflecting plate 12 and located between 
the diffuser 11 and the reflecting plate 12. The plural 
illumination tubes 14 are disposed between the diffuser 11 and 
the reflecting plate 12 . 

As shown in Fig. 1, in order to protect the diffuser 11 from 
bending, the supports 13 are disposed between the diffuser 11 
and the reflecting plate 12 to support the diffuser 11. Thus, 
the optical character of the direct backlight module 1 is not 
deteriorated and even the illumination tubes 14 are not damaged 
by the bent diffuser 11. Nevertheless, when the size of the LCD 
panel 15 increases, the illumination tube 14 also becomes 
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larger. Thus, the illumination tube 14 is bent and deformed due 
to its weight, deteriorating the optical character of the direct 
backlight module 1. 

Fig. 2 is a cross section showing another conventional 
direct backlight module 2. In order to overcome the 
aforementioned deformation of the illumination tubes 14 of the 
direct backlight module 1, a support 23 is disposed under the 
illumination tube 22 of the direct backlight module 2. 
Nevertheless, as shown in Fig. 2, when the size of the LCD panel 
(not shown) increases, the diffuser 21 also becomes large. Thus, 
the diffuser 21 is bent and deformed, deteriorating the optical 
character of the direct backlight module 2. 

Consequently, the invention provides a direct backlight 
module supporting the diffuser and the illumination tubes 
simultaneously. The diffuser and illumination tubes are not 
bent and deformed due to insufficient rigidity thereof even when 
the LCD panel or the diffuser is large. Further, the diffuser 
and the illumination tubes are not deformed due to thermal 
expansion and contraction even when the direct backlight module 
works for a long period of time. Thus, the optical character 
of the direct backlight module is not deteriorated. 

SUMMARY OF THE INVENTION 

An object of the invention is to provide a direct backlight 
module. The direct backlight module comprises a diffuser; a 
reflecting plate disposed under the diffuser; an illumination 
tube disposed between the diffuser and the reflecting plate; and 
a support disposed on the reflecting plate and between the 
diffuser and the reflecting plate for supporting the diffuser 
and the illumination tube simultaneously, wherein the support 
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has a fitting portion into which the illumination tube directly 
fits. 

A detailed description will be given by the following 
embodiments with reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention can be more fully understood by 
reading the subsequent detailed description and examples with 
references made to the accompanying drawings, wherein: 

Fig. 1 is a cross section showing a conventional direct 
backlight module; 

Fig. 2 is a cross section showing another conventional 
direct backlight module; 

Fig. 3 is a cross section showing the direct backlight module 
of the invention; 

Fig. 4 is a schematic view showing the supports disposed in 
the direct backlight module of the invention; 

Fig. 5A, Fig. 5B, Fig. 5C, Fig. 5D, Fig. 5E, Fig. 5F and Fig. 
5G show the configurations of the present supports. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring to Fig. 3 and Fig. 4, the direct backlight module 
100 comprises a diffuser 110, a reflecting plate 120, an 
illumination tube 130, a support 140, a first diffusing plate 
150, a prism 160 and a second diffusing plate 170. 

The first diffusing plate 150, the prism 160 and the second 
diffusing plate 170 can be added or omitted as required. In 
addition, the arrangement of the first diffusing plate 150, the 
prism 160 and the second diffusing plate 170 can be changed as 
required. In this embodiment, the first diffusing plate 150 is 
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disposed on the diffuser 110. The prism 160 is disposed on the 
first diffusing plate 150. The second diffusing plate 170 is 
disposed on the prism 160. The reflecting plate 120 is disposed 
under the diffuser 110 and the illumination tube 130.. The 
illumination tube 130 is disposed between the diffuser 110 and 
the reflecting plate 120. The support 140 is disposed on the 
reflecting plate 120 and between the diffuser 110 and the 
reflecting plate 120. 

As shown in Fig. 3 and Fig. 4, the support 14 0 supports the 
diffuser 110 and the illumination tube 130 simultaneously. 
Additionally, the support 140 has a fitting portion 142 into 
which the illumination tube 13 0 directly fits. Thus, the 
illumination tube 130 is supported by the support 140. 

Specifically, a first minor gap Gl exists between the 
support 140 and the diffuser 110 to protect the diffuser 110 from 
deformation due to thermal expansion and contraction of the 
support 140. Nevertheless, the diffuser 110 is in direct contact 
with the support 14 0 and supported thereby under normal 
conditions . 

Similarly, a second minor gap G2 exists between the fitting 
portion 142 of the support 140 and the illumination tube 130 to 
protect the illumination tube 13 0 from deformation due to 
thermal expansion and contraction of the support 140. 

In this embodiment, the support 14 0 is disposed on the 
reflecting plate 120 and has a rectangular shape. The height 
of the support 14 0 is substantially equal to the distance between 
the diffuser 110 and the reflecting plate 120. The support 140 
supports the diffuser 110. Further, the first minor gap Gl 
between the support 140 and the diffuser 110 protects the 
diffuser 110 from deformation due to thermal expansion and 
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contraction of the support 14 0 . In addition, the fitting portion 
142 is a circular hole for accommodating the illumination tube 
130. The diameter of the fitting portion 142 is substantially 
equal to that of the illumination tube 130. Further, the second 
5 minor gap G2 between the fitting portion 142 of the support 14 0 
and the illumination tube 13 0 protects the illumination tube 13 0 
from deformation due to thermal expansion and contraction of the 
support 14 0. 

Additionally, the reflecting plate 120 has a groove 122 and 
10 the support 14 0 has an engaging portion 144 formed thereunder, 
as shown in Fig. 4 . The support 14 0 is fixed onto the reflecting 
plate 12 0 by inserting the engaging portion 144 into the groove 
122. Then, the engaging portion 144 is securely fixed in the 
groove 122 by hot glue. 

15 The support 140, the fitting portion 142 and the engaging 

portion 144 of the invention can have many configurations, and 
the shape of the groove 122 of the reflecting plate 12 0 can be 
changed according to the shape of the engaging portion 144 of 
the support 14 0, as shown in Fig. 5A, Fig. 5B, Fig. 5C, Fig. 5D, 

20 Fig. 5E, Fig. 5F and Fig. 5G. 

Moreover, the support 14 0 is made of a material of light 
weight and high intensity. For example, the support 14 0 may be 
made of plastic such as acrylic. Thus, the total weight of the 
direct backlight module 100 is not significantly increased. 

25 While the invention has been described by way of example and 

in terms of the preferred embodiment, it is to be understood that 
the invention is not limited to the disclosed embodiments. To 
the contrary, it is intended to cover various modifications and 
similar arrangements (as would be apparent to those skilled in 

30 the art) . Therefore, the scope of the appended claims should 



5 



Client's ref.: AU91061 

File: 0632-8333US/f inal/Hawdong/client 

be accorded the broadest interpretation so as to encompass all 
such modifications and similar arrangements. 



6 



